In this study, distribution characteristics of dioxins in soils in
Introduction
PCDDs/PCDFs (Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans; known as dioxin) are one of persistent organic pollutants (POPs) listed by Stockholm Convention on Persistent Organic Pollutants which was adopted in 2001 and entered into force in 2004.
Dioxins among various pollutants, having the highest toxicity, occur as unintentional by-products of incinerators and chemical factories. Dioxins are organic chemicals which are stable to photochemical, chemical and biological decomposition. Especially, they are not produced but are formed as by-products in the process of certain human activities, i.e. industrial processes, fossil fuel combustion or waste destruction (Guerzoni et al., 2004) . In general, dioxins emitted by incinerators exist in gaseous and particle phase according to the ambient temperature and vapor pressure of dioxin congeners (Lee et al., 2003) . Dioxins are found throughout the world in the environment and they accumulate in the food chain. So it is assumed that soils and sediments are the largest reservoir media of dioxins that reflect the characteristics of various sources such as incinerators, factories, automobils and so on. Soil is the main reservoir of dioxins emitted from various sources such as incinerators, factories, automobils and so on (Kim et al., 2008; Eljarrat et al., 2001) . Therefore, soil pollutants can be absorbed by plants and enter food chains. Furthermore, soils show high affinity for hydrophobic organic pollutants and can act as a natural sink. It is also very important to evaluate the environmental quality of soil concerning with the distribution and contamination of dioxins (Jinsong and Weiping, 2009) . Therefore, many researchers have investigated dioxin contaminations in soils (Eljarrat et al., 2001; Zuo-sheng et al., 2003) . 
Materials and Methods
Soil samples used in this study were collected at 40 sites through the city Busan from 2007 to 2008 (Fig. 1) . Sampling sites were as follows; eleven industrial sites, four trafficrelated sites, two metal mine sites, three metal refinery sites, four waste open-storage sites, three waste landfill sites and thirteen waste incinerator sites. Each soil sample which included one center point and four cardinals points was mixed equally, and than air dried, sieved (2 mm mesh), and homogenized. All soil samples were from top soils in depth of about 0~15 cm. All soil sampling was carried out taking into account the need to represent average sampling point conditions and to avoid interference from possible local variations in soil characteristics according to the standard method (APHA, 2005) and guide to soil analysis (NAAS, 2000) . ) was spiked in airdried and sieved soil samples followed by treating with 2N HCl and filtering. The acid-treated samples were extracted by soxhlet extraction with toluene for 24 hours right after spiking 100 µL of labeled compound standard solution with mixture of 15 labeled dioxins congeners (Wellington EPA-1613 LCS, USA). To cleanup sample extracts, three column chromatography such as multi-layer silica column, alumina column, and carbon column were carried out according to the Korean standard method and JIS method. Silica gel was activated by washing with dichloromethane followed by heating in dryoven at 180℃ for 2 hours. Multi-silica column was packed from bottom to top with 2% KOH-silica gel, 44% H 2 SO 4 -silica gel, 22% H 2 SO 4 -silica gel, and 10% AgNO 3 -silica gel. PCDDs/PCDFs were eluted by 150 mL hexane. Basic alumina was activated by heating in muffle furnace at 600℃ for 24 hours. The first fraction of alumina column was 100 mL hexane solution containing dichloromethane (2% vol.). This fraction was discarded. After then, the second fraction with 150 mL hexane solution containing dichloromethane (50% vol.) was received. Carbon-silica gel was used for carbon column. Interfering compounds were eluted by hexane solution containing dichloromethane (25% vol.). After this fraction was discarded, then PCDDs/PCDFs were eluted by toluene 200 mL. This eluting solution was concentrated using by vacuum evaporator and nitrogen evaporator for instrument analysis.
